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(54) Multifunctional additive compositions for lubricants 

(57) The multifunctional lubricant additive composi- 
tions of the invention contain a methylene bis(dib- 
utyldithiocarbamate) as an antiwear and extreme 
pressure additive, a 2,5<limercapto-1,3,4-thiadiazole 
derivative as an antioxidant and antiwear additive, a 
tolutriazole compound as an antioxidant and corrosion 
inhibitor, a glycerol monooleate as a friction modifier, a 
calcium sulfonate as a detergent and extreme pressure 
additive, a zinc dialkyl dithiophosphate as an antiwear 
and antioxidant additive, a polymethylacrylate as a dis- 
persant, a polyol ester as a carrier and friction modifier, 
a red dye for leak detection, and optionally, solvent neu- 
tral oil and a pour point depressant. The additive com- 
positions improve the properties of lubricants such as 
oils and soap-based greases. 
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Description 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

[0001] This invention relates to additive packages for lubricants, and more particularly, to a multifunctional additive 
useful for improving the properties of petroleum and synthetic hydrocarbon based engine oils, gear oils, hydraulic oils, 
compressor oils, and most soap-based greases. 

10 

2. Description of Related Art 

[0002] The trend in modern machinery design is toward compactness and energy efficiency, which means metal parts 
reduced in size but more complex, while providing the same or increased power, or carrying the same or a higher load. 
75 These design parameters in turn create a need for better lubricants. As used herein, the term "lubricants" refers to both 
oils and greases. Effective lubricants desirably reduce friction, with associated reductions in noise, wear, maintenance 
and failure-related shutdowns. 

[0003] It is well known that not all lubricants available in the marketplace are high performance products. Many users 
purchase less expensive, general purpose lubricants without regard to the need for lubricants having specialized prop- 

20 erties for use in applications involving extreme pressure, high wear, or other adverse conditions. It is also well known 
that many aftermarket additives are available for improving the properties of various lubricants. The lubricant industry 
is under increasing pressure to develop new base oil and additive technologies that offer higher performance, extended 
service life and environmental compatability. Some of the conventional, commercially available lubricant additives con- 
tain solid materials or chlorinated petroleum products. Solid particles, even polytetraf luoroethylene, can settle out of the 

25 lubricant, clog filters, and cause plugging, caking or other undesirable buildup. Clorinated products are typically corro- 
sive, and can cause undesirable pitting in metal surfaces as well as increasing associated disposal costs. 
[0004] For all of the foregoing reasons, a multifunctional lubricant additive is needed that has excellent lubricating, 
extreme pressure and antiwear properties, that contains no solids or halogenated compounds, and that will extend the 
service life of the treated oil or grease. 

30 

SUMMARY OF THE INVENTION 

[0005] The multifunctional lubricant additive compositions of the invention preferably contain a methylene bis(dib- 
utyldithiocarbamate) as an antiwear and extreme pressure additive, a 2.5-dimercapto-1 ,3,4-thiadiazole derivative as an 

35 antioxidant and antiwear additive, a tolutriazole compound as an antioxidant and corrosion inhibitor, a glycerol 
monooleate as a friction modifier, a calcium sulfonate as a detergent and extreme pressure additive, a zinc alkyldithio- 
phosphate as an antiwear and antioxidant additive, an acrylic copolymer as a dispersant, a polyol ester as a carrier and 
friction modifier, a red dye for leak detection, and optionally, solvent neutral oil and a pour point depressant. 
[0006] According to one preferred embodiment of the invention, a multifunctional lubricant additive is provided that 

40 comprises from about 2 to about 1 6 weight percent methylene bis(dibutyldithiocarbamate) as an antiwear and extreme 
pressure additive, from about 2 to about 16 weight percent 2,5-dimercapto-l ,3,4-thiadiazole derivative as an antioxidant 
and antiwear additive, from about 2 to about 16 weight percent of a tolutriazole compound in a diluent oil or a polyol 
ester solvent as an antioxidant and corrosion inhibitor, from about 2 to about 1 6 weight percent glycerol monooleate as 
a friction modifier, from about 2 to about 16 weight percent zinc alkyldithiophosphate as an antiwear and antioxidant 

45 additive, from about 0.4 to about 3.2 weight percent calcium sulfonate as a detergent and extreme pressure additive, 
from about 0.25 to about 3 weight percent poly(alkyl methacrylate) as a dispersant, from about 20 to about 60 weight 
percent polyol ester as a carrier and friction modifier, up to about 0.02 weight percent red dye for leak detection, up to 
about 50 weight percent solvent neutral oil, and up to about 0.6 weight percent alkyl ester copolymer as a pour point 
depressant. 

so [0007] Lubricating oils are desirably treated with the additive of the invention at a treat rate of one part by weight addi- 
tive to from about 15 to about 31 parts by weight oil. Greases are desirably treated with the additive of the invention at 
a treat rate of one part by weight additive to from about 7 to about 15 parts by weight grease. A particularly preferred 
treat rate is about 6.25 weight percent additive by weight of the treated lubricant. 

55 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0008] The composition of the invention is a multifunctional lubricant additive that is believed useful for improving the 
physical properties, performance and service life of lubricants including, for example, petroleum and synthetic hydro- 
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carbon based oils and greases. Such lubricants include without limitation engine oils, gear oils, hydraulic oils, compres- 
sor oils and soap-based greases. 

[0009] The lubricant additive of the invention preferably comprises from about 20 to about 60 weight percent of a 
polyol ester carrier. A preferred polyol ester suitable for use in the invention is a mixture of pentaerythritol tetraesters 

5 and dipentaerythritol hexaesters of C 5 -C 9 fatty acids marketed under the trademark Hatcol 2954 by Hatco Corporation 
of Fords, N.J. This polyol ester has a viscosity (ASTM D-445) ranging from about 4.8 to about 5.2 cSt at 100°C; a flash 
point (ASTM D-92) of at least 249°C, C.O.C.; a pour point (ASTM D-97) of -54°C or lower; a Total Acid Number (ASTM 
D-664) of 0.05 mgKOH/g or lower; and a water content (ASTM D-1533, Method B) of 0.05 wt. % or lower. 
[0010] The multifunctional lubricant additive of the invention preferably further comprises from about two to about 16 

io weight percent each of: Methylene bis(dibutyldithiocarbamate), which is believed to function as an antiwear and 
extreme pressure additive; a 2,5-dimercapto-l ,3,4-thiadiazole derivative, which is believed to function as an antioxidant 
and antiwear additive; a tolutriazole compound, which is believed to function as an antioxidant synergist; glycerol 
monooleate, which is believed to function as a friction modifier; and zinc alkyldithiophosphate, which is believed to func- 
tion as an oxidation inhibitor and antiwear agent. 

15 [0011] A preferred methylene bis(di-n-butyldithiocarbamate) suitable for use in the invention is marketed under the 
trademark Vanlube 7723 by R.T Vanderbilt Company, Inc. of Norwalk. Ct. Vanlube 7723 is a dark amber liquid having 
a density of 1 .054 Mg/m 3 , a flash point of 177°C C.O.C., and a viscosity of 14.5 cSt at 100°C. 

[0012] A preferred 2,5-dimercapto-1,3,4-thiadiazole derivative, reportedly comprising alkyl polycarboxylates, suitable 
for use in the invention is marketed under the trademark Vanlube 871 by R.T. Vanderbilt Company, Inc. of Norwalk, Ct. 
20 Vanlube 871 is an amber liquid having a density of 1.11 Mg/m 3 , a flash point of 210° C CO. C, and a viscosity of 21.45 
cSt at 100°C. 

[0013] A preferred tolutriazole compound suitable for use in the additive of the invention when intended for use with 
petroleum based lubricants is 1-[di(4-octylphenyl)aminomethyl]tolutriazole, a proprietary product marketed under the 
trademark Vanlube 887 by R.T Vanderbilt Company, Inc. of Norwalk, Ct. Vanlube 887 is a dark amber liquid having a 

25 density of 0.963 Mg/m 3 , a flash point of 182.2°C C.O.C.. and a viscosity of 17.76 cSt at 100°C. Vanlube 887 comprises 
about 50 weight percent of the active ingredient in a diluent oil. and is reported to be ashless and nitrogen containing. 
A preferred tolutriazole compound suitable for use in the additive of the invention when intended for use in synthetic 
lubricants is a proprietary product marketed under the trademark Vanlube 887E by R.T. Vanderbilt Company, Inc. of 
Norwalk, Ct. Vanlube 887E is a clear, amber to orange liquid having a density of 1.01 Mg/m 3 , a minimum flash point of 

30 225°C C.O.C., and a viscosity of 21.0 cSt at 100°C. Vanlube 887E comprises about 50 weight percent of the active 
ingredient in a polyol ester solvent. 

[0014] A preferred glycerol monooleate suitable for use in the invention is marketed under the trademark EMERY® 
2421 by Henkel Corporation, Cincinnati, OH. This glycerol monooleate has a viscosity (ASTM D-445) of about 10.0 cSt 
at 100°C; a flash point (ASTM D-92) of about 242°C, C.O.C.; a pour point (ASTM D-97) of about 18°C; and a density of 
35 about 948 g/l at 15.6°C. 

[0015] A preferred zinc alkyldithiophosphate suitable for use in the invention is marketed under the trademark Lubri- 
zol® 1395 by The Lubrizol Corporation, WicWiffe, OH. This zinc alkyldithiophosphate has a viscosity of about 13.5 cSt 
at 100°C; a flash point of about 91 °C (PMCC); a specific gravity of about 1 .18 at 15.6°C. Lubrizol® 1395 is reportedly 
a zinc C r C 14 aklyldithiophosphate containing from about 9.3 to about 9.7 weight percent phosphorus, from about 19.0 

40 to about 21.0 weight percent sulfur, and from about 1 0.0 to about 11.2 weight percent zinc. 

[001 6] The lubricant additive of the invention preferably further comprises from about 0.4 to about 3.2 weight percent 
calcium sulfonate, which is believed to function as a detergent and extreme pressure additive. A preferred calcium sul- 
fonate mixture suitable for use in the invention is marketed under the trademark Lubrizol® 78 by The Lubrizol Corpora- 
tion, Wickliffe. OH. Lubrizol® 78 has a viscosity of about 60 cSt at 100°C; a flash point of about 156°C (PMCC); a 

45 specific gravity of about 1 .22 at 15.6°C. Lubrizol® 78 reportedly contains from about 15.0 to about 16.0 weight percent 
calcium and from about 1 .25 to about 1.80 weight percent sulfur. 

[0017] The lubricant additive of the invention preferably further comprises from about 0.25 to about 3 weight percent 
acrylic copolymer, most preferably a poly(alkyl methacrylate), which is believed to function as a dispersant. A preferred 
acrylic copolymer suitable for use in the invention is marketed under the trademark ACRYLOID® 954 by Rohm and 
so Haas Company, Philadelphia, PA. This poly(alkyl methacrylate) has a specific gravity of 0.906 at 15.5°C; a viscosity 
(ASTM D-445) ranging from about 1100 to about 1500 cSt at 100°C; a flash point (ASTM D-92) of about 190°C, C.O.C.; 
a pour point (ASTM D-97) of -4°C or lower; and a Neutralization Number (ASTM D-974) of 0.4. 

[0018] The lubricant additive of the invention preferably further comprises up to about 0.02 weight percent of a disazo 
dye. which desirably functions as an identifier and leak detector. A preferred disazo dye for use in the invention is an oil 
55 red dye marketed under the tradename Oil Red B Liquid by Octel America. Inc., Newark, DE. 

[0019] The lubricant additive of the invention, when intended for use in petroleum hydrocarbon based systems, pref- 
erably further comprises up to about 50 weight percent of a solvent neutral oil. most preferably a solvent-extracted neu- 
tral oil (low-pour) having a viscosity of about 4.02 cSt at 100°C (105 SSU at 100°F). Such an oil is marketed, for 
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example, under the tradename 100 LP. Solvent Neutral by Exxon Chemical. Houston, TX. 

[0020] The lubricant additive of the invention preferably further comprises from 0 to about 0.60 weight percent of a 
pour point depressant. A preferred pour point depressant suitable for use in the invention is an alkyl ester copolymer 
marketed under the trademark Lubrizol® 6662 by The Lubrizol Corporation, Wickliffe. OH. Lubrizol® 6662 has a vis- 
5 cosity of about 425 cSt at 100°C; a specific gravity of about 0.9 at 15.6°C; and reportedly contains from about 0.13 to 
about 0.4 weight percent nitrogen. 

[0021] The method of making the lubricant additive compositions of the invention is further described and explained 
in relation to the following examples: 

to EXAMPLE 1 

[0022] A one thousand gallon batch of a preferred lubricant additive of the invention is made as follows: 

[0023] After introducing about 1760.86 kg (3882 lbs) 100 solvent neutral oil (SNO) into a stirred tank and thereafter 

adding about 876.71 kg (1932.8 lbs) Hatcol 2954 and 140.87 kg (310.56 lbs) Emery 2421, the resultant composition is 

is heated to a temperature ranging from about 43.3 to 48.9°C (1 10 to 120°F) and mixed for about one hour. About 28.17 
kg (62.1 1 lbs) Lubrizol 78, about 140.87 kg (310.56 lbs) Vanlube 887, about 140.87 kg (310.56 lbs) Vanlube 871, about 
140.87 kg (310.56 lbs) Vanlube 7723, about 140.87 kg (310.56 lbs) Lubrizol 1395, about 10.57 kg (23.3 lbs) Lubrizol 
6662, about 17.36 kg (38.28 lbs) Acryloid 954 and about 0.177 kg (0.39 lbs) Oil Red B are then added and the resultant 
composition is mixed for about two additional hours while maintaining the temperature within the same range. The heat 

20 is then turned off and the resultant additive is withdrawn and permitted to cool. 

EXAMPLE 2 

[0024] A one thousand gallon batch of another preferred lubricant additive of the invention is made as follows: 
25 [0025] About 1 134 kg (2500 lbs) Hatcol 2954, about 305.68 kg (673.9 lbs) Lubrizol 1395, about 305.68 kg (673.9 lbs) 
Vanlube 7723. about 305.68 kg (673.9 lbs) Vanlube 877E, about 305.68 kg (673.9 lbs) Vanlube 871 , about 305.68 kg 
(673.9 lbs) Emery 2421 , about 61.145 kg (134.8 lbs) Lubrizol 78. about 57.335 kg (126.4 lbs) Acryloid 954, and c out 
0.191 kg (0.421 lbs) Oil Red B are introduced into a stirred tank, and the resultant composition is heated to a tempera- 
ture ranging from about 43.3 to 48.9°C (1 10 to 1 20°F) and mixed for about one hour. About 1 040 kg (2292.8 lbs) Hatcol 
30 2954 are then added and the resultant composition is mixed for about one additional hour while maintaining the tem- 
perature within the same range. The heat is then turned off and the resultant additive is withdrawn and permitted to 
cool. 

[0026] Liquid lubricants exhibiting the beneficial effects of the additives disclosed herein are preferably made by dis- 
persing therein sufficient additive as herein described to produce an additive to lubricant ratio ranging from about 1 :15 
35 to about 1 :31 by weight. The preferred rate for treating soap-based greases with the lubricant additive of the invention 
desirably ranges from about 1 :7 to about 1 :1 5 additive to lubricant by weight. 

[0027] Data exhibiting the performance of the subject compositions in comparison to other commercially available 
lubricant additives are illustrated in the following Table: 
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[0028] Other alterations and modifications of the invention will likewise become apparent to those of ordinary skill in 
the art upon reading the present disclosure, and it is intended that the scope of the invention disclosed herein be limited 
only by the broadest interpretation of the appended claims to which the inventors are legally entitled. 
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Claims 

1 . A multifunctional lubricant additive comprising from about 2 to about 1 6 weight percent methylene bis(dibutyldithi- 
ocarbamate), from about 2 to about 16 weight percent 2,5-dimercapto-1.3,4-thiadiazole derivative, from about 2 to 
5 about 16 weight percent of a tolutriazole compound, from about 2 to about 16 weight percent glycerol monooleate, 

from about 2 to about 16 weight percent zinc alkyldithiophosphate, from about 0.4 to about 3.2 weight percent cal- 
cium sulfonate, from about 0.25 to about 3 weight percent acrylic copolymer, and from about 20 to about 60 weight 
percent of a polyol ester. 

10 2. The lubricant additive of claim 1 further comprising up to about 0.02 weight percent disazo dye. 

3. The lubricant additive of claim 2 wherein the dye is oil red dye. 

4. The lubricant additive of anyone of claims 1-3 further comprising up to about 50 weight percent solvent neutral oil. 

75 

5. The lubricant additive of claim 4 wherein the solvent neutral oil has a viscosity of about 105 SSU at 100°F. 

6. The lubricant additive of anyone of claims 1-5 further comprising up to about 0.6 weight percent alkyl ester copol- 
ymer. 

20 

7. The lubricant additive of anyone of claims 1-6, wherein the 2,5-dimercapto-1 ,3,4-thiadiazole derivative further com- 
prises alkyl polycarboxylates. 

8. The lubricant additive of anyone of claims 1 -7 wherein the tolutriazole compound includes an ester solvent. 

25 

9. The lubricant additive of anyone of claims 1-8 wherein the tolutriazole compound includes a petroleum process oil. 

1 0. The lubricant additive of anyone of claims 1 -9 wherein the calcium sulfonate has a total base number of about 400. 

30 11. The lubricant additive of anyone of claims 1 -10 wherein the zinc alkyldithiophosphate comprises alkyl groups hav- 
ing from 1 to 14 carbon atoms. 

12. The lubricant additive of anyone of claims 1-1 1 wherein the acrylic copolymer is a poly(alkyl methacrylate). 

35 13. The lubricant additive of anyone of claims 1-12 wherein the polyol ester comprises a mixture of pentaerythritol 
tetraesters and dipentaerythritol hexaesters of C 5 -C 9 fatty acids. 

14. The lubricant additive of anyone of claims 1-13 further comprising a pour point depressant. 

40 1 5. The lubricant additive of claim 14 comprising from 0 to about 0.6wt% of depressant. 

16. The lubricant additive of claims 14 or 15 wherein the pour point depressant is an alkyl ester copolymer. 

17. A multifunctional lubricant additive according to anyone of claims 1-16 comprising about 50wt% solvent neutral oil; 
as about 28wt% polyol ester; about 4wt% each of zinc C«, -C 14 alkyldithiophosphate, a tolutriazole compound in ester 

solvent, a 2,5-dimercapto-1 ,3,4-thiadiazole derivative; glycerol monooleate, and methylene bis(dibutyldithiocar- 
bamate); and the remainder of minor effective amounts less than about 1 wt% each of calcium sulfonate, poly (alkyl 
methacrylate), a pour point depressant and oil red dye. 

so 18. A multifunctional lubricant additive according to anyone of claims 1 to 16 comprising about 57wt% polyol ester; 
about 8wt% each of zinc dialkyl dithiophosphate, a tolutriazole compound in petroleum process oil, a 2,5-dimer- 
capto-1 ,3,4-thiadiazole derivative, glycerol monooleate. and methylene bis(dibutyldithiocarbamate); minor effective 
amounts less than about 2wt% each of calcium sulfonate and poly(alkyl methacrylate); and a minor effective 
amount less than about 0.01 wt% oil red dye. 

55 

19. A lubricant containing an additive of anyone of claims 1 to 18. 

20. The lubricant of claims 19 wherein the lubricant is selected from the group consisting of engine oils, gear oils, 
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hydraulic oils and compressor oils. 

21. The lubricant of claims 19 or 20 having an additive to lubricant ratio ranging from about 1:15 to about 1:31 by 
weight. 

5 

22. The lubricant of anyone of claims 19-21 wherein the lubricant is a soap-based grease. 

23. The lubricant of claim 22 having an additive to lubricant ratio ranging form about 1:7 to about 1 :15 by weight. 

io 24. A method for improving the physical properties and service life of a lubricant comprising the step of mixing there- 
with an additive of anyone of claims 1-18. 

25. The method of claim 24 wherein the lubricant is selected from the group consisting of engine oils, gear oils, hydrau- 
lic oils and compressor oils. 

15 

26. The method of claim 24 or 25 having an additive to lubricant ratio ranging from about 1 :15 to about 1 :31 by weight. 

27. The method of anyone of claims 24-26 wherein the lubricant is a soap-based grease. 

20 28. The method of claim 27 having an additive to lubricant ratio ranging from about 1 :7 to about 1 :15 by weight. 

25 
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